↑What is "already known" in this topic: Health-related quality of life as a clinical outcome measurement is used to understand and evaluate treatment process as well as the efficacy and impact of cancer care.
Introduction
It has been estimated that in 2012 more than 14.1 million new cancer cases have been identified. Base on the Globocan report there are about 8.2 million cancer deaths and 32.6 million people living with cancer annually. Most of these new cases and deaths have occurred in less developed regions of the world (1) . In Iran, after cardiovascular disease and accidents, cancer is the third most common cause of death (2) , with a significant rise in incidence rate for the next decades because of population growth, aging, environmental hazards, and change in lifestyle from traditional to western one (3) (4) (5) (6) .
The gastrointestinal tract is the most common organ involved with cancer (7) and the global burden of gastrointestinal tract cancers has been estimated to increase to 8.1 million by 2020 (8) . Base on the cancer registry program in Iran, , gastric cancer have the highest frequency in males, followed by breast cancer in females (2) . The northeast region of Iran is known to have a highest incidence of Oesophageal cancer (OC) in the world (9) . Furthermore, (OC) is a major health problem with increasing trend worldwide, making it the eighth most common cancer and the sixth cause of cancer death globally (1) . In terms of incidence, GC is the fifth most common cancer and the third leading cause of death in the world (1) . Hence, based on these statistics, GC and OC are the most important public health issues and two out of the five most prevalent cancers in Iran (1, 2) .
The multidisciplinary management and multimodal treatment of OC and GC have been launched to have better outcome in overall patient care, increase curative intent, and longer survival rates (10, 11) . However, due to the lack of comprehensive screening methods, the diagnosis of OG cancers are usually done when patients are at the advance stages of the disease and when more than two-thirds presented with an unresectable tumor and metastatic disease, which in turn leads to a poor prognosis and a short survival rate (12) . Consequently, palliative therapy is the only suitable treatment to prolong survival and quality of life (QOL) in advanced cancer cases (13) (14) (15) . Different cancer treatment methods such as surgery, chemotherapy, radiotherapy, and hormone therapy have shown to have a considerable effect in stopping the progress of tumors, reducing cancer-related pain and discomfort, extending survival rates and in many cases, curing the disease. However, these treatments come with adverse side effects that may last for long or short period of time (16) . Therefore, a comprehensive evaluation of new and multimodal treatment is essential in cancer care, as well as creating a base for outcome measurements and assessments of biomedical outcomes of patients. There are many traditional outcome measurements available to determine the efficacy and impact of cancer care and treatment such as operative morbidity, in hospital mortality, tumor response rate, survival time and QOL. Patient-Report Outcomes (PRO) such as the Health-Related Quality of Life (HRQL) as a supplementary outcome to compliment the above measurements is also used to assess cancer care effectiveness and they play an important role in understanding and evaluating the cancer treatment process (17, 18) . Recently, the use of HRQL is growing rapidly as a clinical outcome measurement in cancer trials (16, 18) .
Unfortunately, patients with OG cancer cannot escape various gastrointestinal symptoms and functional disturbances due to the extent of disease or its treatment; therefore, HRQL can be helpful in evaluating the quantity and quality of their treatment. Robust HRQL questionnaires such as the Functional Assessment of Cancer Therapy General (FACT-G) and European Organization for Research and Treatment of Cancer Quality of Life Questionnaires (EORTC QLQ-C30) can assess QOL in patients with cancer (19) .
Several studies have compared the QOL of patients who have undergone various procedures for GC and OC treatments (20, 21) . It is essential to evaluate patients during and after the treatment period due to changes in QOL over time, but no study has longitudinally compared the QOL of patients with OG cancer undergoing curative intent and palliative therapy at certain periods of time. Therefore, the aim of this study was to assess the change in QOL scores in patients with OG cancer during and after curative intent and palliative therapy.
Methods

Design and participants
This was a mix-designed cohort study that was conducted in two medical oncology outpatient clinics of two major teaching hospitals. A convenience and purposeful sampling of patients with upper gastrointestinal (GI) cancer were recruited into the study since 2010 to 2013, from a general and an oncology hospitals located in the city of Mashhad, at northeast of Iran. Before being recruited into the study, subjects were allocated to a curative or palliative regimen based on the treatment protocol of the oncology units. The participants were categorized based on their tumor stage, co-morbidity, global status and their physician's opinion on treatment protocols and medical counseling. Patients were then selected for treatment into two predetermined groups for the study: 1) Curative intent group consisted of patients who were to undergo surgery alone, or neoadjuvant chemotherapy and/or radiotherapy and surgery, adjuvant chemotherapy and/or radiotherapy and surgery. 2) Palliative therapy group, consisted of patients who were to undergo palliative surgery, palliative chemotherapy and/or palliative radiotherapy, and the best supportive available care. Using the patients' medical files who had undergone either curative intent or palliative therapy the QOL data collected longitudinally from the eligible patients, who were placed into one of the two treatment intent groups based on the protocol of the study at three points of time at 2-3 month intervals.
We collected socio-demographic data, which included age, sex, and marital status, type of occupation and place of residency from the participants and also clinical data consisting of tumor site, type, and stage in which patients' records were provided. Severity of the disease was staged, when possible, based on the TNM classification of the American Joint Committee for Cancer (AJCC) staging (22, 23) .
The inclusion criteria for our study were consisted of patients in various stage of tumor, with at least four months after histopathological diagnosis, under 70 years old, and a pathologic result of squamous cell carcinoma (SCC), adenocarcinoma (ADC) of the esophagus, gastric, or esophagogastric junction (OGJ), based on documented histopathological diagnosis, and an expected survival time of at least six months to participate in our three interview sessions. On the other hand, those with previous or concurrent malignancies, inability to complete and understand the language or content of the questionnaire (Farsi), physical, mental or linguistic impairment, refusal to participate and those who participated in other HRQL study were all excluded.
Of hundred and eighty four subjects took part in the study 35 were excluded from our final analysis due to incomplete data. Moreover 18 subjects at the second interview (four lost to follow up and 14 deaths) and 17 at the third interview (seven lost to follow up and 10 deaths) were excluded. Hence, a total of 149 patients participated in our final analysis. Of the excluded patients, eight patients were from the curative intent group and 27 from the 
Measures
The QOL was measured using the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire, version 3.0 (EORTC QLQ-C30) and its OG cancer supplementary questionnaire (EORTC QLQ-OG25) (24, 25) . The EORTC QLQ-C30 is a self-report multidimensional general cancer specific questionnaire and it is a well-known instrument widely employed internationally to measure QOL in cancer patients. It is an extensively validated instrument with acceptable reliability and validity in different cultures and cancer populations worldwide (26, 27) , including Iran (28) . The EORTC QLQ-OG25 is used in many different cultures (24, 25) and it has been translated and validated into Farsi (29) .
All eligible patients were asked to fill in the questionnaires at each interview session after attending the teaching hospital outpatient units for treatment or follow up visits. In addition, our research team designed a sociodemographic questionnaire that asked about sociodemographic data and clinical and pathological features. This information was collected by patient-reported outcome; whereas clinical information was collected from hospital medical records. Patients were asked to fill out the questionnaire by themselves. However, if they had difficulties in filling it out, the questionnaire was completed by face-to-face interviews, where a member of our research team recorded the clinical and histopathological data. The questionnaires were administered at the three interviews, and the first interview considered as the baseline.
Statistical methods
QOL data for analysis limited to the patients whose information were accessible in the three mentioned time periods. The collected data were analyzed using a descriptive statistical test, the Chi-square test for categorical variables, and the independent t-test to compare numeric variables. The repeated measurement multivariate test was used to examine the significance of changes in QOL scores as a function of observed changes in clinical status in three time periods. All analyses were done using the SPSS software for windows version 18 (PASW Statistic 18 software) (30) , and P-values ≤0.05 considered statistically significant.
Institutional Review Board approval for the study was obtained from the Ethic Committee of the Iran University of Medical Sciences (IUMS). Furthermore, written informed consent was obtained from each patient and then the purpose of the study voluntary participation, confidentiality and freedom to leave the study at any time were explained to all of the prospective participants.
Results
Overall, 149 patients completed the questionnaires in three sessions of interview, which were included in the last analysis. Most of the patients were male (54.4%), married (85.9%), and resided in urban areas (53.7%). Mean age of patients was 62 years (SD=11) ranging between 18-70 years and the majority of patients were 61-70 years old, of whom 52.3% had esophageal, 37.6% gastric or OG junction cancers(10.1%). About 82.6% underwent TNM staging and most of them classified into stage 3 or 4 (51%). Histopathological reports showed that 50.3% (75 cases) had SCC and 52.3% (78 cases) had an esophageal tumor site. The curative intent group consisted of 91 patients (61.1%) and the palliative therapy group consisted of 58 patients (39.9%). Included and excluded patients were similar with respect to many features such as sex, 4 age group, and tumor site, type, and stage; however, both groups had significant statistical differences in respect to type of treatment (p<0.001) and most of the excluded patients were in the palliative group. Apart from tumor site, type, and stage, and residency status, there was no significant difference in the other demographic and clinical features between the two groups (curative and palliative). Compared to the palliative group, the curative group significantly had more esophageal tumor site and SCC tumor type versus ADC and GC in the palliative group. Most patients in the curative group were in stage 2 (40.7%) and in the palliative group the patients in stage 4 (67.2%). Socio-demographic and clinical characteristics of the curative and palliative group included in the last analysis are shown in Table 1 .
Although the mean score of QOL in all functional scales was higher in the curative in comparison to the palliative group, but the symptom scales and items were opposite at the first interview. However, this difference was statistically significant only in the physical (p<0.001), role (p=0.007), and social (p=0.049) functional scales; in nausea/vomiting (p=0.014), dysphagia (p<0.001), eating restriction (p=0.018), reflux (p=0.007), odynophagia (p=0.017), pain and discomfort (p=0.042), and anxiety (p<0.001) symptom scales; and appetite loss (p=0.005), diarrhea (p<0.001), speaking (p=0.005), and weight loss (p<0.001) single items.
Comparison of the patients' functional and global health status during the time, measured by the EORTC QLQ-C30, and the result while considering time, group of treatment, and their mutual effect indicated significant improvement in the two groups. Time was a significant factor in all functional scales and global QOL. In addition, irrespective of time, a significant difference found between the two treatment groups in physical (p<0.001) and role (p=0.001) functions, and global QOL (p=0.001) (Table 2).
Furthermore, the comparison of the general cancer symptom scales and items showed that the mean score of QOL change in relation to cancer from the time affected indicated a significant change was found in regard to fatigue, nausea or vomiting, the pain scales and the dyspnea, insomnia, and economical single item. However, regarding other aspects such as appetite loss, constipation, and diarrhea time was not a significant factor for change. In general, except for time, there was a significant difference between treatment groups regarding fatigue (p=0.004), nausea or vomiting (p=0.002), pain (p=0.016), insomnia (p=0.022), appetite loss (p=0.001), and constipation (p=0.009) ( Table 3) . Regarding the mutual effect of time 
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and grouping, no significant difference observed in the functional, and general cancer symptom scales and items, and also the global QOL.
Comparison of the mean score of OG cancer symptom scales and single items over time as measured by the EORTC QLQ-OG25, indicated a decrease in symptom scales in all aspects in the curative group, but in the palliative group these factors varied so that at the first follow up the mean score of symptoms declined and then deteriorated. Statistically, apart from the anxiety scale (p=0.062), there was a significant difference in all OG cancer symptom scales (p<0.001). Moreover apart from odynophagia a significant difference found between the two treatment groups in all mean scores of the symptom scales regardless of time (Table 4) .
Nonetheless, comparison of the mean score of OG cancer single symptom items over time, showed a decrease in all single symptom items in the curative group. However, regarding the palliative group, there was a decrease in symptoms in the second interview and an increase in symptoms except in aspects of body image, saliva, and hair loss that indicated an improvement in symptoms. Overall, time was a significant factor for change in the side effect of OG cancer treatment, and consequently, a significant difference detected in eating habit along with sense of taste, body image, saliva, choking sensation, weight loss, and hair loss item. Regardless of time, there was a significant difference between the curative and palliative groups in various aspects such as dry mouth, body image, speech, weight loss, and hair loss (Table 5) .
Overall, in comparing the mean score of OG symptom scales and items in the treatment groups, considering the mutual effect of time and grouping, no significant difference was found in symptom scales and items, except in the aspects of weight loss (p=0.010), dysphagia (p<0.001), and odynophagia (p=0.047). The result showed a steady decrease in these symptoms in the curative group; whereas there was a fluctuation pattern in the palliative group due increased symptom after initial decrease (Tables 4, 5 ). Comparing these symptom in different interview sessions 6 indicated a significant difference in mean score of the two treatment groups, except for dysphagia (p=0.056) and weight loss (p=0.79) in the second interview, and odynophagia in the second (p=0.507) and third (p=0.667) interview session.
Discussion
Although the principal and common end-points in clinical trials are recurrence rate, morbidity, mortality, and survival, but the QOL measurements in patients with cancer are becoming more important and beneficiary. This may be due to the increasing role of patient-based outcome assessments on treatment decision making (31) . Hence, the measurement of HRQL in patients with gastric, esophageal and esophagogastric junction cancer is important and should be considered as a part of patient care before, during and after clinical management. Therefore, healthcare providers need to assess QOL routinely by using reliable instruments as early as possible. The EORTC QLQ-C30 and QLQ-OG25 have symptom scales and items relevant to patients undergoing curative intent or palliative therapy that focus on treatment and follow up for OG cancer patients (32) .
This mix-designed cohort study consisted of patients with esophagogastric cancer, who were followed by measuring their global QOL, and functional and symptom domains after undergoing curative intent or palliative therapy. Although QOL scores improved over time in both groups, but patients in the curative group reported better QOL than those in the palliative.
This study provided data on the change of HRQL of 149 OG cancer patients undergoing two different treatment regimens, curative or palliative, through nearly four years of follow up using standard QOL measurements. The present study showed that the two treatment groups had a significant difference in regard to tumor site, type and stage. As such, the palliative group had ADC tumor type, gastric cancer and a higher tumor stage. On the other hand, esophagus cancer, SCC tumor type, and lower stages were common in the curative group (Table 1) . This result was similar to other studies in that showed SCC in the esophagus (33) and ADC in the stomach are the most common tumors (34) , and that carcinoma was associated with poor outcomes (35) . Patients with esophageal cancer have earlier disease staging and better survival; whereas, gastric tumors often present with delayed staging and are asymptomatic, and hence most of the patients are diagnosis at advance stages and leaving them with a poor prognosis and low survival rates (36) . As the treatment strategy for OG cancer is determined by the stage of the disease and global health status of the patient (37), a potentially curative intent is generally considered in early stages, low grade, and locoregional disease would have a better expected outcome. In contrast, palliative treatment is selected in advanced stages of the disease and in patients with metastatic and unresectable tumors with poor prognosis (38) ; hence, most of the gastric cancer patients with ADC and those in the advanced stages of their disease had an unresectable disease and so they were under palliative treatment.
Regarding residency status, there was significant difference between the curative and palliative group, so much that most of the palliative group resided in urban areas and most of the curative group in rural areas. Overall, our result showed that about 54% resided in urban areas, which was different from Amani et al.'s study, in which the majority of gastric cancer patients resided in rural areas (39) . Moreover, duration of disease diagnosis was higher for rural residents compared to urban residents; however, residency had no significant effect on delaying diagnosis.
Overall, the repeated measurement multivariate test showed a positive, significant effect regarding the time trend, especially in the curative intent group. By the measured analysis of repeated data we could conclude that participants in the curative intent group in comparison to the palliative group had significantly better and progressive QOL in many functional and symptom aspects. In the following paragraphs we will discuss our findings regarding significant changes in the QOL scores in functional and symptom aspects separately.
At the baseline assessment, patients in the clinically different groups reported a significant difference in baseline HRQL scores in several functional and symptom scales and items so that patients in the curative group had better scores in the functional scale and lower scores in the symptoms scale. Our results are also supported by previous studies (40) . There was a significant difference between the functional and symptom domains and items of the HRQL and patients in advanced stages of their disease; and those with poor physical function reported significantly worse functional and symptom scales (32) . Also, patients in the curative group reported higher functional scores and lower problems than the palliative group (24) .
Our study showed that many aspects of the functional domains of QOL have significantly improved. This is easily understandable because of the study design and the elapse of four months from diagnosis time and the passing of the onset of treatment. It was shown in previous studies that although general aspects of QOL may worsen after treatment, patients have concurrently reported improvements or relief of site-specific issues such as relief of dysphagia. Furthermore; three months after beginning of treatment and early deterioration, functional scales of QOL improved in the first year (41, 42) . Although the mean score of functional scales improved in the two treatment groups over time, there was no significant difference in emotional and global health status in the palliative group. Korkeila et al. showed that treatment in advance gastri-oesophageal cancer led to the considerable alleviation in eating restrictions and pain, partial improvement in social, emotional and role functions while global health status, physical and cognative functions remainded without change (43) . Global health status was worst at the baseline assessment and the mean score of social function had the lowest score in the functional scales. However, the previous studies have shown that the physical and role function scales were the lowest. On the other hand, in Karanicolas et al.'study (44) (46) . Most aspects of QOL were significantly worse than the reference population six months after surgery for OC, and no improvement found at three years, so these patients reported poorer functional scales and more cancer and treatment related symptoms (47, 48) .
Although improvement in all general cancer and specific OG cancer symptom scores was observed over time in the curative group, a different pattern detected in many symptom aspects of the palliative group so that the mean score of symptoms improved and then deteriorated. However, diarrhea was the only symptom that was worsen and then improved in the curative group. This deterioration can be explained as one of the detrimental adverse effects of treatment in the curative group.
Our findings are supported by the results of Yu et al., who compared changes of QOL after gastric resection. The authors have found that Physical, Cognitive and Rol functional scores deteriorated significantly in the first year after resection and then showed stability. Although there was no significant change in social functioning, emotional functioning improved constantly during the study period. Nausea, vomiting, fatigue and pain increased in the first after gastrectomy and then decreased steady. (49). Kong et al., who compared changes after gastric cancer surgery, reported that most general cancer symptoms increased in patients at three months and then became steady during the first year without a significant change. Although fatigue, nausea, vomiting, and appetite loss increased at three months and then decreased thereafter, the patients' diarrhea score increased and remained one year after surgery. Regarding gastric cancer symptoms, most of the patients had the highest score at three months postoperation and then decreased afterwards during the first year. However, with respect to dysphagia, no significant difference observed in gastric cancer during the 3-12 month follow ups (41) .
A longitudinal cohort study that examined changes of QOL after curative gastric resection indicated that most of the general cancer and stomach cancer symptoms deteriorated at three months and then improved at twelve months (45) . In similar studies performed by Shan et al. (50) and Safieddine et al. (51) , QOL was evaluated over time after OG cancer surgery. They showed that general symptoms and specific-related OG cancer symptoms were worse at six weeks to three months post-operation and then improved at 12 months, but diarrhea and reflux remained a problem during the first three years after surgery. Those studies are in agreement with our present results regarding the curative intent group. However, Djarv et al. showed that there was no considerable difference in the mean score of QOL at six months and three years (47) .
In agreement with other studies, despite a brief improvement or relief of symptoms in patients in the advanced stages of their disease who underwent palliative care, there was no significant improvement in QOL scores over time and symptoms increased during their follow up period thereafter (52) . Moreover, patients with OG cancer in the palliative group experienced more troublesome symptoms than the curative group.
One of the major factors that can describe the impact of curative and palliative therapy for OG cancer on HRQL is to provide a guide for future treatments of patients. Clearly, patients need to have information about the severity of their disease, curing options and treatment-related outcomes, such as impact of treatment on their lifestyle and more importantly expected recovery rates (53) . At present, there has not been any documented method to inform patients of their likely HRQL impact based on their curative or palliative therapy.
To improve the QOL of patients with OG cancer, healthcare providers need to give their patients information on temporal problems due to treatment procedures and about possible QOL outcomes that can be expected during the treatment period. For patients with these symptoms, healthcare providers need to develop and provide suitable interventions and special management for each symptom and continuously monitor treatment-related problems.
Our finding may enable healthcare providers to better advise their patients about what to expect during their treatment period and recommend suitable existing treatment choice. This has been the main reason for investigating the QOL of cancer patients, not only during and after their treatment, but also before undergoing multimodal procedures.
Further follow up would be helpful in determining which functional and/or symptom aspects of the scales are permanently damaged and which are just taking a longer time to recover or will deteriorate again. It would also be helpful to study the pattern of QOL change over time, so a patient undergoing curative or palliative therapy can be properly advised regarding QOL and regarding problems encountered due to their treatments.
Unfortunately, one of limitation in this study was lack of baseline data of QOL before treatment in many of the patients because they had already undergone curative care or referred from other centers. Moreover, subjects belonging to this study were recruited only from two major teaching oncology clinics. Despite these limitations, some strengths of our study are that it was a mix-designed and we used internationally validated and standardized instruments (EORTC QLQ-C30 and QLQ-OG25) during our study participants' follow up periods.
Even though the present study was done prospectively and longitudinally with a high acceptance rate using validated multi-dimensional, disease-specific tools, the sample size was small. Chronological changes of QOL may differ according to the type of procedure performed in the curative and palliative group separately. Nevertheless in this study, there were not enough cases for each of the therapy groups. Therefore, further study comparing the type of therapy in the curative and palliative groups is necessary.
Conclusion
Although intent to treatment was related to many fac- 8 tors, the result from this prospective, longitudinal study indicated that the curative care procedures for OG cancer had a short time, and negative impact on most aspects of self-reported HRQL that usually improved within the first year after start of treatment, while in the palliative therapy group, had an improvement in QOL scores for a short time which then deteriorated. Therefore, these results may be used to inform patients regarding what are to be expected during and after treatment and to manage the disease timely, and provide supportive interventions. Furthermore, future studies are required to develop aids for communicating HRQL results to healthcare providers and also patients enjoy a better understanding of the treatment and management of cancer within a clinical context.
